Abstract-Because of the low quality and large size of population sequence data, calling population structural variations (SVs) genotypes is still a challenging problem. In this paper, we propose an SVM-based approach for genotyping deletion and insertion polymorphisms with population sequence reads. The key idea of our approach is combining multiple sources of information contained in sequence data in calling genotypes. Results on both simulated and real data suggest that our approach works well.
With the development of HTS technology, it is now possible to detect structural variation (SV) polymorphisms with population sequence data. The discovery and genotyping of SVs can help to understand the effects of SVs on disease, complex traits, and evolution [2] . To discover SVs, such as deletions and insertions, the first step is to get the genomic positions of SVs. During the past few years, many computational approaches have been developed to discover SVs with or without exact breakpoints. There are now software tools that call deletions and insertions with exact breakpoints, such as Pindel [4] , SVseq [5] , and SVseq2 [6] . In contrast to SVs discovery, there are few existing methods for calling SV genotypes. Most current genotyping approaches focus on SNP genotyping instead of SVs (e.g. deletions and insertions). One existing SV genotype calling approach is developed by Handsaker [3] . Their approach (called Genome Strip) is based on a Bayesian framework, which integrates information of sequence data to call genotypes of deletions. However, Genome Strip is not easy to use. It is also not very robust, and it can only work with deletions. So there is a need for developing new computational approaches for calling SV genotypes. The main challenges for calling SV genotypes are the low reads coverage, noisy data, and the existing of multiple types of SVs.
In this paper, we propose an SVM-based approach to call genotypes of deletions and insertions using population sequence reads. There are two kinds of features or information contained in population sequence reads, one being the encompassing paired-end reads, and the other being the read breakpoints. For low coverage sequence data, the more information we can use, the more accurately we can call genotypes of deletions and insertions. In our approach, we use the number of discordant encompassing paired-end reads, the number of split-mapped reads and the read depth to call genotypes of deletions. We use the number of discordant paired-end reads, the number of partially mapped reads and the number of incompletely mapped paired-end reads to call genotypes of insertions. The quantity of these features depends on the specific genotypes being called. Our approach is to combine these features and view each genotype of a deletion or insertion as a point in space, and convert the genotyping problem to a classification problem. And support vector machine (SVM) is used to classify the genotypes. Our approach combines different features to train different classifiers. By using SVM, our approach can call genotypes of deletions and insertions accurately and efficiently. We test our approach on both simulated data and real data [1] , and the results show that our approach works well.
